We studied how male fifteen-spined sticklebacks, Spinachia spinachia, vary in paternal competence, whether males advertise their competence and whether females prefer better fathers. In this species the male alone provides care for the offspring through nest building, fanning, cleaning and protecting the eggs. We found no female preference for larger males. Instead, females preferred males that during the subsequent paternal phase fanned their nests in shorter fanning bouts. Such males enjoyed a significantly higher hatching success because they fanned more often than males with longer fanning bouts. Males that fanned for short bouts during the paternal phase were also able to increase their fin beat rate. Frequent fanning and high fin beat rates may improve the flow of oxygen to the eggs. Beat rate may be a condition-dependent trait, because males that lost more weight were unable to increase their fin beat rate. During courtship, males perform behaviours such as displacement fanning and body shaking. Females preferred males showing more frequent body shakes during courtship. Body shake frequency correlated positively with hatching success, and negatively with mean fanning bout duration during the paternal phase. The results indicate that female S. spinachia show a preference for direct benefits in terms of better paternal care, and that males may signal this ability to females by shaking their body during courtship.
In fish, when care is provided, paternal care prevails among external fertilizers (Gross & Sargent 1985 , and references therein). Female mate choice in paternally caring fish species is likely to occur when males provide direct benefits to the offspring. Often, paternal quality is related to male body size, and female choice for bigger males has been shown in many fish species with paternal or biparental care (Downhower & Brown 1980; Noonan 1983; Keenleyside et al. 1985; Goto 1987; Bisazza & Marconato 1988; Côté & Hunte 1989; Rogers & Barlow 1991) . In many cases, however, other factors may be more important for female choice, such as courtship (Knapp & Kovach 1991; Knapp & Warner 1991; Karino 1995) , nest characters (Sargent & Gebler 1980; Hoelzer 1990) , number of eggs within a nest (Ridley & Rechten 1981; Marconato & Bisazza 1986; Gronell 1989; Knapp & Sargent 1989; Kraak & Groothius 1994; Forsgren et al. 1996) or whether parental males are filial egg cannibals (Goto 1993). Furthermore, females have been observed to prefer paternal competence (i.e. hatching success) over male-male competitive ability (Forsgren 1997).
We studied female mate choice, in the fifteen-spined stickleback, Spinachia spinachia, and then followed the males through their paternal phase in aquaria. We investigated (1) whether males differ in their competence as fathers (by examining different aspects of fanning behaviour and egg hatching success) and, if so, whether females prefer better fathers; and (2) whether courting males can advertise their competence as fathers, and, if they do, whether this attracts females.
The fifteen-spined stickleback is a marine fish that lives in European coastal waters (Gross 1978) , and it is regarded as a primitive member of the Gasterosteidae (Wootton 1976; McLennan et al. 1988; McLennan 1993) . During the reproductive period in spring, it inhabits Zostera marina meadows and Fucus belts. The male builds a nest of epiphytic algae in the vegetation, and after one or several females has spawned in the nest, he alone cares for the eggs for about 3 weeks (Prince 1885; Sevenster 1951; Wootton 1976) . During this period, the male guards, cleans and repairs the nest, but primarily fans it, using his pectoral fins (Sevenster 1951; Wootton 1976) , thereby oxygenating the embryos. In contrast to the thoroughly investigated three-spined stickleback, Gasterosteus aculeatus, few studies have been carried out on the reproduction of the fifteen-spined stickleback (Prince 1885; Sevenster 1951; Potts 1984; Potts et al. 1988 ).
METHODS
We carried out the investigation from early May to July in both 1993 and 1994 at Klubban Biological Station on the
